hE ISR 2018,38(11): 4334~4347 China Environmental Science

I 5 X8 38 ST PR IR 2R e 2 i B 585 M) R Ui A 33

o LERD AU UHMER 3D Wy MBI KRB R S IR AR T 0, R 22N
730000; 2. HE S TR A SRR 22, 5 R 5 PR B DU 1145 T 5 S0 22, DU I FRAD 610225 3.8 MR T i %,
SN 3 563000)

TE: WIRTUGE RS T Y SIRETAA TIR R G0 R (KI5, A T SCHb DX AR G TORT B B2 4, SR A A1 s AR LR M TR kb .
IS R 2 R AN Y OB S AT T 2012~2016 4138 SCHT TR IAIE T Z 0] WP ZR G0 As 1A SR 45 T o 38 SCT I R G bR b5 2 b i
H bR A A LR — B0 BRI  H ) oy A b, A28 g PR R GE3id won A U, SR 2 Ak 2 i A R s N 00 2, 3 HH R N ) BE Ay 22 b A A
AT PR SR GENT EET SARIT TR 8. S P 2R 50 K 9 (0 5 0 ARG TR 80 Ay 32, 7 S AU B PR A ARG 1°C, R N JCHs SR
31.6%(95%C1:4.4%~65.8%); < Hs LA iy iy J 200N A 3 AR 30 P58 DU AR 15 [0 £ B I AR i 0L 7 365 P8 WP, AR o (R0 B 7% FARHME T 3
RIENEOA B2 T EFERBU. PMy s+ SO FI NO, =R y5 YoMt 5% miB AR IS 2508 32,117 CO WI/E BB I lag04 AR & o B 15670, PMy s S5 WPIR R Gk
PRI N 2 5 S M 2 5 B 2 M 53 415,802 NOo T CO BT LA AL 5 R NO, BTG BRI SO A BRIV E X P R G0 i 5%
WA A A ST IR A AR RN 22 0350 [ T R R R AE 75% LA ZRBRA0), Hovh /0 2 b P R A T A AR T i L.

XEER: MBI AR BRIEY WIRRGER

PEIDES: X503.1,P49 XERFRIRED: A XEHS: 1000-6923(2018)11-4334-14

Study about the impact of environmental conditions on respiratory diseases and prediction in Zunyi City. YUE Man', WANG
Shi-gong™!", XIE Jia-jun’, MA Pan’, SHANG Ke-zheng' (1.Center for Meteorological Environment and Human Health, College of
Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China; 2.College of Atmospheric Sciences, Chengdu University of
Information Technology, Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, Chengdu 610225, China;
3.Zunyi Meteorological Bureau, Guizhou, Zunyi 563000, China). China Environmental Science, 2018,38(11): 4334~4347
Abstract: To explore environmental impacts such as the meteorological and air pollution factors on respiratory diseases and to
provide scientific basis for the prevention of these diseases in Zunyi City, distributed lag non-linear model together with generalized
linear and additive models are applied to analyse the exposure-response relationship between environmental factors and respiratory
diseases from 2012 to 2016 in Zunyi City. Results show that the changes in respiratory diseases are mainly consistent with the local
long-term climatic conditions, and the impact of climate change is dominant. Winter and spring are the peak periods with high
respiratory diseases number, and during the Start of Autumn and Stopping the heat periods, the respiratory diseases number is the
lowest, indicating that local climatic conditions have positive climatic effects on patients with respiratory diseases during this time
period. The impact of temperature on respiratory disease is mainly low-temperature lagged effect with the patients increasing by
31.6% (95%CI: 4.4%~65.8%) if the temperature changes by 1°C.The pressure mainly has the high-pressure lagged effect on
respiratory diseases, while the relative humidity has both immediate and lagged effects in lower humidity. The number of respiratory
diseases is significantly higher under cold and hot uncomfortable levels than that of comfort levels. PM, s, SO,, and NO, mainly
show immediate effects on respiratory diseases, while the CO had the highest risk if lagged for four days. The exposure-response
relationship between respiratory diseases and PM, s shows an monotonously linear distribution, while that of SO,, NO,, and CO are
J-type distribution, and the synergistic effects between low temperature and high concentration NO, or low humidity and high
concentration SO, both have significant impact on respiratory diseases. The accuracy of annual and seasonal regression equations is
over 75% (except for summer equation), and the seasonal equations’ prediction effect is better than that of the annual equation.
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Table 1 The statistical description of respiratory diseases visits and environmental elements
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Fig.1 The distribution of respiratory diseases number in Zunyi City at different time scales
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Table 2 The Spearman correlations between the respiratory

diseases and main environmental factors
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Table 3 Statistical table of the effects of lower and higher

temperature on the respiratory diseases number
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Table 4 Effects of high pressure, wind speed and low

humidity on the respiratory diseases in Zunyi City

TiH  P=939.3hPa(lag=09) V=2m/s(lag=03)  RH=56%(lag=03)

BIPIE 1151 (1.002~1.322) 0.911 (0.866~0.959) 1.109 (1.016~1.213)
LIPIE 1,200 (1.005~1.433) 0.898 (0.838~0.962) 1.209 (1.069~1.370)
FIPIE  1.077 (0.910~1.274) 0.931 (0.874~0.992) 1.056 (0.944~1.180)
B 1.348 (1.087~1.669) 0.940 (0.877~1.001) 1.091(0.963~1.235)
T 1172 (0.968~1.419) 0.908 (0.843~0.977) 1.136 (1.001~1.294)
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Table 5 The Spearman correlations between the respiratory

diseases and sensible temperature (7,,)
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Fig.8 The distribution of ER% and 95%CI of respiratory diseases under different lagging days if the pollutant concentrations

increase 10pg/m?
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Fig.9 Exposure—response relationship between respiratory diseases and the four pollutants under the most sensitive lagged

conditions in Zunyi City
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Table 6 Statistical table of ER% and 95% CI of respiratory diseases if the pollutant concentrations increase 10pg/m’

. ER%(95%CI)
PM, 5 SO, NO, CcO
SRR 0.09(0.06~0.12)" 0.44(0.37~0.51)" 0.37(0.29~0.45)" 0.016(0.011~0.020)"
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ST 0.10(0.05~0.15)" 0.50(0.40~0.59)" 0.48(0.36~0.60)" 0.017(0.010~0.023)"
ok -0.03(-0.09~0.03) 0.29(0.16~0.42)"" 0.07(-0.01~0.22) -0.001(-0.009~0.007)
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Table 7 Spearman correlation between meteorological factors
and pollutants in Zunyi City, 2014~2016

[EHET PMys SO, Cco NO,
P 0.250" 0.382" 0.213" 0.283"
T -0.317" -0.517" -0.362" -0.279"
Thnin -0.382" -0.588" -0.399” -0.361"
v -0.233" -0.422" -0.306" -0.183"
RH -0.314" -0.326" 0.001 -0.222"
wind -0.185" -0.156" -0.229" -0.477"
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Table 8 The synergistic effect of meteorological and air

pollution factors on the respiratory diseases

SiH T+NO, RH+S0,
p P p P
ST -3.810 <0.01 -3.249 <0.01
i -3.183 <0.01 -1.993 <0.05
W -2.022 <0.05 -2.781 <0.01
K -2.248 <0.05 0.857 0.391
T -2.590 <0.01 -3.025 <0.01
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Fig.10 The plots of synergistic effect of meteorological and pollution factors on the respiratory diseases
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Table 9 The selected factor variables and their physical significance
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Table 10 The annual and seasonal forecast equations of respiratory diseases in Zunyi City
Ll [l 5 R
4 Y=162.921+29.599.X375+18.842X,51+21.782X385—0.278 X335—0.665X391+20.371 .X397-0.594 X234 0.525
# Y=145.254-0.635X305t46.920X375-0.725X400+2.196.X1161.914X333+1.392X 63+1.297 Xgs 0.519
-l Y=9185.583+84.316X409=60.911.X203+51.025 X202 0.656
K Y=83.930+43.860X373-2.340X277+28.586X40370.434.X412+2.504.X335+34.970X415+1.60.X 05 0.676
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Table 11  The tests for forecast equations of the respiratory diseases
i S W
MAE RMSE MAPE P(%) MAE RMSE MAPE P(%)
AR 22.963 28.662 0.157 85.193 35.59 43.642 0.29 75.825
H 20.64 26.189 0.133 87.095 34.344 39.671 0.26 76.11
RS 26.673 33.596 0.183 82.198 62.197 69.913 0.602 44.423
&S 17.577 22.32 0.131 87.392 34.592 42.417 0.21 78.538
K7 25.701 30.901 0.161 85.058 37.357 49.155 0.295 78.519
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